In vitro demonstration of cell-to-cell interaction in growth plate cartilage using chondrocytes established from p53-/- mice.
Three clonal cell lines (MMR14, MMR17, and MMR32) were established from the costal cartilage derived from p53-/- mice. Expression profiles of cartilage-related molecules in MMR14 and MMR17 were compatible with those in cells of the hypertrophic zone. Prolonged in vitro culture induced the expression of calcification-related genes in both cell lines, but calcified nodules were observed only in MMR14. The expression profile of cartilage-related molecules in MMR32 was compatible with that of cells in the perichondrium, with high expression levels of decorin, bone morphogenetic protein-3, and parathyroid hormone-related peptide (PTHrP). When MMR14 was co-cultured with an equal amount of MMR32 without direct contact, the nodule formation was completely inhibited, whereas no such inhibition was observed when MMR14 was co-cultured with MMR17, indicating that soluble factors produced by MMR32 were responsible for the inhibition. Blocking the effects of PTHrP by either antagonizing peptide or neutralizing antibody against PTHrP failed to rescue the inhibitory effects of MMR32, and no increase of the cyclic adenosine monophosphate production in MMR14 was observed when co-cultured with MMR32, suggesting that soluble factors other than PTHrP produced by MMR32 were responsible for the inhibition of terminal differentiation of hypertrophic chondrocytes. This report is the first to show cell-to-cell interaction in the growth plate using cell lines, which will be useful material to investigate the regulatory mechanism of chondrocyte differentiation.